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Description 

The present invention relates to a wet or dry wiping sheet tor use in cleaning, disinfecting or sterilizing flush toilets, 
wiping the backside of humans, or cleaning rooms or for use as wet towel; more specifically, the present invention 
s relates to a wiping sheet with expansions and fine wrinkles formed on the surface to thereby impart good wiping capacity 
to the sheet and with high strength; and a method for producing the same. 

Description of the Prior Art 

to Wet sheets have been used for cleaning toilets or other rooms or have been used as a wet towel. These wet sheets 
consist of paper from wood pulp fiber or non woven fabric from absorbent fiber impregnated with cleansing fluid chem- 
icals. The cleansing fluid chemicals include tor example surfactants, cleansing components, preservatives, and fra- 
grance in water and alcohol. As the wet sheets for cleaning flush toilets, use has been made of water-dispersion sheets 
(water-dispersion paper) impregnated with a fluid chemical suppressing the water dispersion. 

is Some of such wiping sheets are prepared so bulky to impart bulky touch to hands by laminating and bonding a 
plurality of sheets. As means for partially bonding between a plurality of sheets, adhesives are used in some of them. 
Particularly in wet sheets which can be flushed in flush toilets, water-dispersion sheets are bonded together with a 
water-soluble adhesive. 

However, the wet sheets in prior arts are poor in bulkiness and very thin. When these wet sheets are used for 
20 wiping work being held by hands, no firm touch can be felt, so that the wet sheets may be readily slipped 08 through 
hands. Therefore, such wet sheets cannot impart good touch for use. 

Furthermore, wet sheets with a fiat surface disadvantageous^ cannot wipe off slain sufficiently from cleaning 
areas. Particularly, against the uneven floor with protrusions and recesses, the flat wet sheets hardly wipe off stain in 
the recesses. 

25 a process of coating an adhesive on the surface of sheet made of paper or non woven fabric is required for bonding 

a plurality of sheets together with the adhesive. At the process of coating an adhesive, it is relatively easy to uniformly 
coat the adhesive on a given area of the surface of the sheet. However, if those sheets are bonded together through 
adhesives coated on a wide area, the resulting sheet is wholly stiff with poor softness to give unpleasant touch for 
hands in holding the sheet, because the ratio of the adhesive bonding area to the whole sheet area increases. Also, 

3D if the adhesive bonding area is too large, the wiping effect of stain may be deteriorated. 

So as to bond together such sheets with an adhesive, therefore, an adhesive should be coated at intervals on the 
sheet surface, following a given pattern; and by subsequently using an emboss matching the coating pattern of the 
adhesive, preferably, the area coated with the adhesive is pressurized to form adhesive-bonding areas. The sheets, 
partially bonded together at intervals, may have sufficient softness and adequate ratio of the adhesive-bonding area 

35 to the whole sheet area, so that the wiping effect on the sheet surface can be enhanced: 

In Japanese Patent Application No. 8-257032, the inventors of the present invention have proposed a bulky wiping 
sheet, which consists of a plurality of sheets with different crepe ratios to be bonded together through partial bonding 
areas. Being impregnated with a fluid chemical, each sheet extends in its own ratio of the elongation due to the crepe 
restoration, so that the expansions may be formed between the bonding areas. In this case, so as to regularly generate 

40 expansions on the sheet surface, it should be required to form the bonding areas at intervals. 

The resulting wiping sheet with expansions is so bulky that the wiping sheet can be readily handled by hands, and 
wiping effect of stain may be excellent due to the expansions formed on the sheet surface. 

However, with only the expansions formed between the sheet bonding areas, sufficient wiping effect cannot be 
expected against the uneven area having extremely fine protrusions and recesses. 

«s Still more, so as to coat an adhesive at intervals following a given pattern on the sheet surface, a specific process 

such as screen printing is required. In this case, furthermore, the adhesive coating pattern on the sheet surface should 
be positioned to match the position of a pressure emboss of an emboss roll to pressurize the sheets. Thus, the ar- 
rangement and adjustment of the equipment for the work are then very laborious. - 

A conventional method for producing such sheets having high crepe ratios comprises; 

so 

a process of forming a web (base) from fiber such as pulp; 

a process of dehydrating the web under pressure by means of a press roll; 

a process of drying the web wound around a dryer with a heating roll; and 

a process of crepe-processing by applying a doctor blade onto the surface of the dryer and winding the web by 
ss means of a winding roll at a lead-in rate slower than the lead-out rate by means of the dryer. 

According to said method, the sheet made from paper machine is dried completely or to an extremely low water 
content, by means of the dryer. Because the crepe is formed by applying means ol the doctor blade after being dried 
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in said manner, the resulting crepe-processed sheet may have extremely low strength or much powdery paper may 
be generated during the crepe-processing. This may possibly be due to the reduction of the bonding strength of the 
hydrogen bonds between the fibers because extraneous force from the doctor blade is loaded onto the sheet after dried. 
Thus, if said bulky wiping sheet is prepared by using the sheets with a high crepe ratio produced by said conven- 
5 tionat method, it would be extremely deteriorated in the sheet strength and be readify broken during wiping work Still 
more, the powdery paper would be attached onto the surface of the wiping sheet, disadvantageously failing therefrom 
during wiping work. 

It is an object of the present invention to solve the conventional problems described above and provide a wiping 
sheet of which the surface is designed to improve the wiping potency of an area having mic refine protrusions and 
10 recesses. 

It is another object of the present invention to provide a method for producing a wiping sheet, with excellent wiping 
potency of an area having microfine protrusions and recesses and with high strength. 

It is a further object of the present invention to provide a wiping sheet comprising a plurality of sheets partially 
bonded together at bonding parts, wherein the coating pattern of an adhesive is simple and the bonding parts are 
i£ partially formed at a given pitch; and a method for producing the same. 

The wiping sheet of the present invention comprises at least one crepe-processed first sheet containing an ab- 
sorbent fiber and a second sheet crepe-processed at a crepe ratio lower than that of the first sheet or never crepe- 
processed, the two sheets being partially bonded together at a plurality of bonding parts, wherein targe wrinkles due 
to the generation of expansions between the bonding parts and small wrinkles as residual crepe wrinkles are formed 
zo on the first sheet, while the generation of expansions is due to the crepe restoration at an appropriate level of water 
content. 

In a preferable embodiments of the present invention, the bonding parts are arranged at a given pitch in a row, 
and said rows extend in parallel at intervals. Between the rows of the bonding parts, large wrinkles are formed corre- 
sponding to the pitch ot the bonding parts. The large wrinkles have smaller expansions in the zones connecting between 
as the bonding parts in the adjacent rows and have larger expansions in the zones connecting between the intermediate 
parts between adjacent bonding parts in the adjacent rows. 

On the sheet surface, therefore, the large wrinkles having protrusions and recesses are formed, due to the gen- 
eration of expansions corresponding to the pitch of the bonding parts, while small wrinkles as residual crepe wrinkles 
are formed on each of the expansions. 
so Specifically, a larger number of small wrinkles as residual crepe wrinkles are formed in the zones connecting 
between the intermediate parts between adjacent bonding parts in the adjacent rows than in the zones connecting 
between the bonding parts in the adjacent rows. 

The present wiping sheet is wholly bulky and readily held by hands. Additionally, the large wrinkles corresponding 
to the pitch of the bonding parts can remove stain, while the small wrinkles can effectively remove finer stain and stain 
35 on an area having microfine protrusions and recesses. 

In the aforementioned sheet, the ratio of the elongation due to crepe restoration to the crepe ratio in the first sheet 
is preferably 70 % or more to 90 % or less, more preferably 80 % or more to 90 % or less. 

The ratio of the tensile strength of the first sheet elongated due to crepe restoration to the tensile strength of a 
sheet composed of the same material as that of the first sheet but not crepe-processed is preferably 40 % or more, 
40 more preferably 55 % or more. 

Moreover, an adhesive is coated in band-shaped regions which extend in parallel on the sheet surface to be 
attached to the other, and the whole attached sheets are partially pressurized along said band-shaped regions at a 
given pitch so as to bond the attached sheets together within the pressurized regions to form said bonding parts. 
Particularly, the width dimension of the pressurized region is preferably larger than the width dimension of band - 
*S shaped region coated with the adhesive. 

For use as wiping sheets which can be flushed in flushing toilets, the wiping sheet should be a water-dispersion 
sheet containing a water-soluble or water-swelling binder, while the adhesive should be a water-soluble adhesive. 

In this case, the binder and the water-soluble adhesive are preferably composed of the same type of materials, 
and a fluid chemical suppressing the dissolution of both the binder and the water-soluble adhesive is impregnated into 
so the wiping sheet. 

The method tor producing the wiping sheet of the present invention comprises the following processes; 

a first drying process of drying a sheet by means of the first heating roll to such an extent that water might remain 
in the sheet, the sheet containing an absorbent fiber produced by paper machine; 
ss a process of crepe-processing the sheet containing water by applying a blade to the first heating roll, while trans- 

ferring the sheet at a lead-out rate by means of the first heating roll faster than the lead-in rate by means of a 
second heating roll,; 

a second drying process of further drying the sheet by means of the second heating roll after being crepe-proc- 
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essed; 

a bonding process of partially bonding at least one first sheet produced at the aforementioned process to a second 
sheet with a crepe ratio lower than that of the first sheet or without any crepe, at a plurality of bonding parts; and 
a process of generating large wrinkJes on the first sheet between said bonding parts, due to crepe restoration by 
5 impregnating with a liquid, whereby small wrinkles as residual crepe wrinkles are left on the first sheet. 

By the aforementioned method, the drying condition at the first drying process is preferably arranged so that the 
water content of the absorbent fiber in the sheet Is 10 % by weight or more to 25 % by weight or less at the process 
of the crepe-processing. 

10 The bonding process of partially bonding at least one first sheet to the second sheet preferably comprises; 

a process of coating an adhesive on the sheet face to form band-shaped regions which extend in parallel with the 
lead-out direction of the sheet; and 

a pressurizing process of overlaying another sheet onto the 6heet face coated with the adhesive and parliaDy 
is pressurizing the sheets along said band-shaped regions at a given pitch so as to bond the sheets together within 
the pressurized regions to form said bonding parts. 

The coater with a discharge slit is used at the process of coating the adhesive, and the adhesive with a viscosity 
of 200 cps or more to 20.000 cps or less is pref erabty fed from the discharge sJ it onto the sheet face, while the discharge 
20 slit is in contact with the sheet face. 

Because the discharge slit is in contact with the sheet face, an adhesive with a relatively high viscosity can be 
coated on the sheet face in a securs manner. Further, because the adhesive coated in band-shaped regions has a 
relatively high viscosity, the adhesive wonl be spread on the sheet face at an extent more than necessary, whereby 
the adhesion strength between the sheets can be procured sufficiently at each bonding part 
2$ At the pressurizing process, furthermore, an emboss roll with an emboss of a larger width dimension than that of 

the band-shaped region coated with the adhesive is preferably used so as to partially pressurize the band-shaped 
regions coated with the adhesive at a given pitch. 

The band-shaped regions coated with the adhesive can be pressurized by means of the emboss in a secure 
manner. 

30 Additionally, in the case of producing a wet wiping sheet, a process of folding the bonded sheets is interposed 

after the pressurizing process, and a fluid chemical is impregnated into the folded sheets one by one at the process 
of generating large wrinkJes. 

By impregnating the sheets with a fluid chemical one by one and thereafter sealing and packaging the sheets, the 
impregnation of the fluid chemical can be secured. 

3S Embodiments of the invention are described below with reference to the accompanying drawings, in which: 

Fig.1 is a perspective view depicting the whole structure of the wiping sheet of the present invention; 
Fig.2(A) is an enlarged partial plane view of Fig.1, depicting the arrangement of the bonding parts; and Fig2(B) 
is an enlarged partial plane view of Fig.2{A); 
40 Figs. 3 (A), (B) and (C) depict sequentially the production process of the wiping sheet of the present invention, 

corresponding to the cross sectional view of Fig.2(A) along line III • III; 

Fig, 4 is a cross sectional view depicting another structure of the laminated sheets of the wiping sheet of the present 
invention; 

Fig.5 is an explanatory view of the production process of the first sheet; and 
*s Fig.6 is an explanatory view depicting the bonding process of the wiping sheet. 

The present invention will now be described in the following embodiments with reference to drawings. 

Wiping sheet 1 shown in Fig.1 is used for cleaning rooms such'as toilet room and kitchen, or wiping the backside 
or is used as wet towel. The wiping sheet includes non-water-dispersion wet sheet impregnated with cleansing chemical 
so liquids, water-dispersion wet sheet which can be flushed into flush toilets after wiping off stain, and dry sheet to be 
used in a dry state. 

The wiping sheet 1 is in a three-ply sandwich structure comprising two pieces of first sheet S1 and one piece of 
second sheet S2, wherein the second sheet S2 is interposed and bonded between the two pieces of the first sheets 
S1 , S1 . The first sheet S1 is produced of pulp fiber and the like by paper machine and then crepe-processed at a high 
ss crepe ratio. The second sheet S2 is crepe-processed at a crepe ratio lower than that of the first sheet S1 or is never 
crepe-processed. 

Figs. 2(A) and (B) are enlarged partial views of Fig.i , schematically depicting the adhesive bonding areas A. The 
coordinates (X, Y) in Figs.2(A) and (B) corresponds to the coordinates {X, Y) shown in Fig.1. Additionally. Figs:3(A), 
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(B) and (C) depict the bonding processes of sheets and the expanded state of the wiping sheet, and correspond to the 
cross sectional view of Fig.2(A) along line III - III. 

In Figs.1 through 3, the Y direction is the lead-in direction (machine direction; MD) at the production process, and 
the X direction is the width direction (cross direction: CD). The X direction is also the crepe direction, in which microfine 

s wrinkles "b" formed by crepe-processing are elongated by crepe restoration. 

The adhesive bonding areas A, which bond together three sheets, extend in the Y direction in rows, having the 
given interval L in the X direction between each other. At the adhesive bonding areas A adhesive 2 is coated in band- 
shaped regions on the sheet surface. The band-shaped regions coated with the adhesive 2 extend in a linear line in 
the Y direction (MD), having given width dimension W in the X direction (CD). , 

10 The band-shaped regions coated with the adhesive 2 are partially pressurized at a given pitch "p\ In Figs. 2 (A) 

and (B). the pressure regions are shown by symbol 3. The pressure regions 3 are formed through pressurizing and 
heating by means of heat emboss 5a shown in Fig.3 (A), and each of the pressure regions 3 extends obliquely to both 
the X and Y directions. 

The overlapping parts with the band-shaped regions coated with the adhesive 2 and the pressure regions 3 (mdi- 
is cated by hatching) are bonding parts "a", whereby the sheets are bonded together the first sheet St and the second 
sheet S2 strongly with the adhesive. On the other hand, in the band-shaped regions coated with the adhesrve 2 ex- 
cluding the bonding parts *a' (regions indicated by V), the sheets are not bonded together; even if the sheets are 
bonded together, the adhesion strength thereof is extremely weak, compared with the adhesion strength of the bonding 
parts "a". 

20 As a result, in the adhesrve bonding area 'A', a plurality of the bonding parts "a" having a short line shape m each 

are aligned in a row at given pitch "p' in the Y direction, and each of the bonding parts 'a' is oblique to both the X 
direction (crepe direction) and Y direction (the direction of the pitch -p'). Additionally, the interval between the rows of 
aligned bonding parts "a* is shown by "L". 

When the sheets S1 and S2 are impregnated with a cleansing fluid chemical, microfine wrinkles b formed by 

26 crepe-processing expand in the Y direction and are then restored. Because the first sheet S1 and the second sheet 
S2 are extremely strongly bonded together at the bonding parts "a', the elongation of the second sheet S2 in the Y 
direction scarcely occurs at the bonding parts "a". In the regions "c" between the adjacent bonding parts "a", alterna- 
tively, the first sheet S1 and the second sheet S2 do not adhere together or the adhesion strength of the sheets is very 
weak even if bonded together. Accordingly, the second sheet S2 is likely to elongate in the Y directron being loosed in 

X the regions V. Consequently, the regions between the adhesive bonding areas A namely the interval L between the 
rows of the bonding parts 'a*, a valley zone of the large wrinkle is formed in a band due to expansion in the region (i) 
connecting between the bonding parts "a" in two adjacent rows, while a mountainous zone of the large wrinkle is formed 
in a band due to expansion in the region (if) connecting between the intermediate regions V in the two adjacent rows. 
Because the region (ii) can be allowed to expand in the Y direction larger than the region (i), the wiping sheet can 

35 expand in the mountainous zone much more than in the valley zone. 

In the interval L between the rows of the bonding parts 'a', thus, protrusions and recesses repeatedly appear at 
a pitch almost equal to the pitch "p- of the aligned bonding parts "a". In Fig.1 , the large wrinkles due to the expansion 
of the first sheet S1 between the rows of the bonding parts V are represented by "BV The width dimension in the Y 
direction of the mountainous zone of large wrinkles "B" in the region (it) is determined by the interval a of Ihe bonding 

40 parts "a" as shown in Fig.2(B); and the width dimension in the Y direction of the valley zone of large wnnkles "B" in the 
region (i) of is determined by the width dimension y of the bonding parts "a". 

Furthermore, each of the bonding parts "a" are formed obliquely to both the X direction (crepe direction) and Y 
direction (the direction of the pitch). Therefore, the crepe wrinkles "b" in the region V and the crepe wnnkles "b" in 
the next interval "Ll'are intercepted through boundary oblique bonding part "a*, so that almost no crepe wrinkles V 

45 are continuous over the interval L and the next interval L 1 . This will be explained by using a dotted line in Fig.2(A), 
representatively illustrating one crepe wrinkle "b*. Therefore, protrusions and recesses on the first sheet SI, namely 
large wrinkles "BV are independently formed in the interval L and the interval L 1 , whereby each large wrinkle "B" may 
have stronger nerve, so that the large wrinkles "B" might not be readily crushed. 

Since the large wrinkle "B" can be formed in an emphasized manner, the bulkiness is imparted to the whole wiping 

so sheet 1 as shown in Fig. 1 . Furthermore, the largB wrinkles "B" can make the wiping sheet 1 readily held by hands and 
enhance the wiping effect of stain with protrusions and recesses. Particularly, the larger expansions (mountainous 
zone of large wrinkles "B") in the region (ii) contribute to the enhancement of the wiping effect of stain. 

When the first sheet SI turns wet impregnated with fluid chemicals and then large wrinkles "B" are formed due to 
the restoration of the crepe wrinkles "fa", residual crepe wrinkles "b" are left on the first sheet S1 , so as to form microfine 

55 small wrinkles 'bl as shown in Fig.3(C). The microfine small wrinkles "b1 " are left on both the mountainous zone of 
the large wrinkles "B' in the regions (ii) and the valley zone of the large wrinkles in the regions (i). The region (i) is 
under restriction of the bonding parts "a" at both the left side and the right side, and therefore, the region (i) has small 
elongation in the Y direction. Thus, the small wrinkles "bT remain in the region (i) more than in the region (u). 
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By using the wiping sheet 1, stain on floor can be effectively removed due to the presence of wrinkles "B" with 
larger expansions, while fine stain or dust can also be wiped off due to the presence of finer small wrinkies "b1 ' as 
residual crepe wrinkles. Due to the fine small wrinkles "bl", furthermore, the wiping sheet can effectively remove stain 
on the areas with very fine protrusions and recesses, lor example, floor, tile and toilet equipment Accordingly, the 

* present wiping sheet can remove stain more effectively. 

It the basis weights of the first sheet S1 and the second sheet S2 are too large, the sheet flexibi lity may be reduced 
so that the resulting sheet turns too hard to wipe off stain; if the basis weights are too small, the strength of the resulting 
sheet is may be reduced to cause break of the sheet during wiping work, disadvantageous ty. Therefore, preferably, 
the basis weights of the first sheet S1 and second sheet S2 are independently 20 g/m 2 or more to 100 g/m 2 or less. 

10 When the wiping sheet 1 has a two-ply structure comprising the first sheet S1 and the second sheet s2. the total basis 
weight of the resulting sheet is 40 g/m 2 or more to 200 g/m 2 or less; when the wiping sheet 1 has a three-ply structure 
comprising two first sheets S1 , S1 respectively bonded to the surface and back face of the second sheet S2, the total 
basis weight of the resulting sheet is 60 g/m 2 or more to 300 g/m 2 or less. 

Both the first sheet S1 and the second sheet S2 are made of paper containing natural fiber such as wood pulp. 

is cotton fiber, linen fiber, and bamboo fiber as the absorbent fiber and paper containing the natural fiber and chemical 
fiber such as rayon, and preferably contain the absorbent fiber such as natural pulp at 50 % by weight or more. Oth- 
erwise, the sheets are made of nonwoven fabric. ■ 

The sheets may be bonded together by means of hot melt adhesives such as EVA. When these sheets are bonded 
together by water-insoluble bonding means such as hot melt adhesives. any cleansing fluid chemical contained in the 

zo sheets may not dissociate the bonding between the sheets by the bonding means. As the cleansing fluid chemical, 
use is made of surfactants, cleansing ingredients, preservatives and fragrance, contained in water and alcohol. Oth- 
erwise, the wiping sheets may be put on sale in a dry state, and users may impregnate the sheet with water or the 
cleansing fluid chemical, prior to use. When the sheet is on sale in a dry state, the sheet is preliminarily impregnated 
with water and the like, to cause the generation of expansions due to crepe restoration of the first sheet S1 , which is 

2S then dried in hot air and the like. Because the large wrinkles can be retained at a dry state, the bulkiness of the wiping 
sheet may not be lost. Otherwise, the wiping sheet in a dry sheet without crepe restoration may be on sale. When 
users impregnate the wiping sheet with water or a cleansing fluid chemical, crepe is restored to generate large wnnkles. 

For constructing a water-dispersion wet sheet, the first sheet S1 and the second sheet S2 are produced by paper 
machine, blending natural pulp fiber (for example, at 90 % by weight) and carboxymethylated pulp as a water-swelling 

30 binder (1 0 % by weight).. Alternatively, water-soluble binders such as carboxymethyl cellulose can be blended. 

As the adhesive 2 bonding together the sheets, water-soluble adhesives such as sodium carboxymethyl cellulose 
are used. The fluid chemical impregnated into the wiping sheet 1 contains at least one kind of metal ion selected from 
the group consisting of CaCfe, ZnS0 4 , and MgS0 4 and the like. The binder and the water-soluble adhesives induce 
the cross-linking complexation with these metal tons. Thus, the dissolution of the binder and the water-soluble adhe- 

3S sives in the fluid chemical is suppressed, so that the strength of the sheet can be maintained even during wiping work. 
When the sheet is flushed in flush toilet after use, the metal ions are diluted in a vast amount of water, so that the 
adhesive bonding of the sheets at the bonding parts "a" is dissociated and the binder swells so as to induce the dis- 
sociation of the pulp fiber. 

As the binder, use is made of polyvinyl alcohol, sodium alginate, or starch. In this case, the same type of the water- 
40 soluble adhesives may be used. 

•22-2 When the binder and the water-soluble adhesives both comprise polyvinyl alcohol, the fluid chemical should 
contain at least one kind of metal ion selected f rom the group consisting of NagSO^ KCI. and r^SO* The binder and 
the water-soluble adhesives induce salting out via the metal ions, which then suppresses the dissolution of these 
chemical agents in the fluid chemical. Accordingly, both the strength of the sheet and the bonding strength can be 
<5 enhanced. In this case. also, the metal ion is diluted with water, when the sheet is flushed in flush toilet, to dissociate 
the bonded sheets from each other and then disperse the sheets in water. 

The method for producing the wiping sheet 1 will now be described below. 

Fig.5 depicts the production process of the first sheet S1 with a high crepe ratio. 

A web (base), for example, containing an absorbent fiber such as natural pulp at 90 % by weight and a water- 
so swelling binder such as carboxymethylated pulp at 10 % by weight is pressed and dehydrated by means of press roll 
11 after being made into paper, which is then subjected to the first drying process. 

At the first drying process, first dryer 1 2a is arranged. The first dryer 1 2a is a heating roll, and by winding the web 
around the first dryer 12a, the web is dried to some extent such, while water remains. Water meter 15 is arranged at 
a positron to which the sheet is led out from the first dryer 1 2a, and on the basis of the value determined by the water 
55 meter 1 5. the heating temperature of the first dryer 12a is feed-back controlled. It is preset that the water content in 
the sheet dried by means of the first dryer 12a be TO % by weight or more to 25 % by weight or less. For a sheet 
consisting of pulp fiber and carboxymethylated pulp, the water content is represented by water in % by weight to the 
total sheet. For a sheet consisting of an absorbent fiber and a non-absorbent fiber, the water content in the absorbent 



6 



EP 0 864 418 A2 



fiber is preferably 1 0 % by weight or more to 25 % by weight or less. 

Doctor blade 1 3 is applied to the outer face of the first dryer 12a. Second dryer 12b is arranged at the following 
step of the first dryer 12a, and the lead-out rate of the sheet from the first dryer 12a is taster than the lead-in rate of 
the second dryer 1 2b. Through the ratio of the lead-out rate of the first dryer 1 2a to the lead-in rate of the second dryer 

6 1 2b and the action of the doctor blade 1 3. the sheet is crepe-processed. The ratio of the lead-out rate of the first dryer 
12a to the lead-in rate of the second dryer 12b is crepe ratio. When the lead-in rate of the second dryer 12b is SO % 
of the lead-out rate of the first dryer 12a, for example, the crepe ratio is 50 %. 

The crepe-processed sheet Is wound around the second dryer 12b. The second dryer 12b is also a heating roll so 
that the sheet is absolutely dried or dried to a water content of about several %. After dried at the second dryin g process 

io by means of the second dyer 1 2b, the first sheet S1 is wound around winding roll 14. 

At the production process shown in Fig.5, the web is dried to an extent such that water remains more or less in 
the web, preferably to a water content of 1 0 % by weight or more to 25 % by weight or less by means of the first dyer 
12a. Thereafter, the doctor blade 13 is applied to the sheet and then the sheet is crepe-processed. Therefore, the 
deterioration of the sheet strength at the process of crepe-processing can be reduced, while the generation of powdBry 

is paper caused by applying the doctor blade 1 3 can be suppressed. This may possibly be due to the low deterioration 
of the hydrogen bonding between the fibers because the sheet contains more or less water at the process of crepe- 
processing, compared with the conventional crepe-processing at a dry state. So as to prevent the deterioration of the 
sheet strength.which may be possibly caused by the deterioration of the hydrogen bonding, the water content of the 
6heet dried by means of the first dryer 12a is essentially 10 % by weight or more {10 % by weight or more to the 

so absorbent fiber). . . 

By means of the second dryer 12b. the sheet is furthermore dried absolutely or almost absolutely after crepe- 
processed. If the water content of the sheet at the process of crepe-processing is below a given content, the sheet 
dried by the second dryer 12b may elongates in the Y direction (MD) in a high ratio of the elongation due to crepe 
■restoration, when a fluid chemical is impregnated. Provided that the sheet is crepe-processed at a high watBr content 

25 and is then dried, the ratio of the elongation due to the crepe restoration is very low when the sheet thereafter gets 
wet This may possibly be due to the strong hydrogen bonding between the fibers in the sheet after crepe-processed, 
if the sheet is crepe-processed at a high water content and is then dried. Thus, the water content of the sheet at the 
process of crepe-processing is preferably 25 % by weight or less, so as to increase the ratio of the elongation due to 
crepe restoration to some degree and efficiently form large wrinkles "B' due to the expansions of the first sheet S1 , so 

30 that the bulky wiping sheet 1 can be prepared as shown in Figs. 1 and 3(C). 

Furthermore, provided that the water content at the process of crepe-processing is preset to 25 % by weight or 
less, smaP wrinkles "b1 ' as residual crepe wrinkles are formed on the surface of the large wrinkles ■B", as shown in 
Fig.3(C). 

Based on what has been described above, the drying condition by means of the first dryer 12a is preferably such 
35 that the water content of the sheet is 10 % by weight or more to 25 % by weight or less to the absorbent fiber of the 
sheet. This condition prevents the deterioration of the sheet strength by crepe-processing and enhances the ratio of 
the elongation of the sheet due to crepe restoration, whereby the ratio of the elongation/the crepe ratio is preferably 
70 % or more, more preferably 80 % or more. The upper limit of the ratio of the elongation/the crepe ratio is preferably 
90%. • 

40 The crepe ratio means the ratio of the lead-in rate of the sheet in the downstream to the I sad-out rate of the sheet 

in the upstream at the process of crepe-processing. On the other hand, the ratio of the elongation is represented by 
the formula; 

^ {(Ax-x)/x}X 100(%) 

wherein x is the original length of a sheet; Ax is the length of the sheet elongated due to crepe restoration by being 
floated on a liquid. 

When the ratio of the tensile strength (the tensile strength of a sheet with restored crepe to the tensile strength of 
so a sheet not crepe-processed) is 40 % or 45 % or more, more preferably 55 % or more, a wiping sheet with a higher 
strength can be formed. The upper limit of the ratio of the tensile strength is preferably 65 % or about 70 %. . 

The basis weight of the first sheet S1 is preferably about 20 g/m 2 or more to 100 g/m 2 or less at its elongated state 
due to crepe restoration. 

The bonding process o! the sheets will now be described below. 
55 Fig.6 is a side viewdepicting the equipmentfor producing the wiping sheet 1 ; Figs.3 (A). (B) and (C) are explanatory 
views of the production process, corresponding to the cross sectional view of the wiping sheet 1 along line III - III in 
Fig.2(A). 

As shown in Fig.6, the first sheet S1 with a high crepe ratio is fed from the rolled base papers 10b and 10c; and 
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second sheet S2 with a low crepe ratio or with no crepe is led Irom the rolled base paper 10a. 

At the adhesive coating process I, adhesive 2 is coated on both the surface and back (ace of the second sheet 
S2, whereby the first sheets S1 . S1 are attached respectively. At the adhesive coating process I, two coaters 11a and 
11b are arranged as coating machines. Multiple rows of discharge slits 21 a and 21b, with a width dimension of almost 
s W, are opened through the coaters 11a and 11b, and discharge slits 21a and 21b are in contact with both the surface 
and back face of the second sheet S2. Furthermore, the width dimension of each opening of the discharge slits 21a 
and 21 b in the Y direction (MD) is about 1 mm to 3 mm. 

By means of constant delivery pump 1 4 such as a gear pupm, adhesives such as carboxymethyl cellulose-Ma are 
fed from tank 20 into the coaters 11a and 11b. A constant volume of an adhesive is fed by means of the constant 
io delivery pump 1 4, white in accordance with the lead-in rate of the second sheet S2 along in Y direction (MD), whereby 
the adhesive is coaled from the discharge slits 21 a, 21b of the coaters 11 a. 1 1b onto both the surface and back face 
of the second sheet S2 

Herein, the viscosity of the adhesive is relativety high of 200 cps or more to 20.000 cps or less. The viscosity is 
measured under condition of 6 rpm and 20 *C by using a B-type viscometer manufactured by Shtoaura System Co. 

is Ltd. Because the discharge slits 21 a and 21 b are in contact with both the faces of the second sheet S2. an adhesive 
of a relatively high viscosity can uniformly be coated on the second sheet S2. By using such an adhesive of a relatively 
high viscosity, the adhesive 2 given from the discharge slits 21 a and 21b on the second sheet S2 is uniformly coated 
in band-shaped regions with a width dimension W ,as shown in Figs.2(A) and (B), which dimension is almost equal to 
the width dimension of the openings of the discharge slits 21a and 21b. 

zo If the viscosity of the adhesive is below 200 cps, the adhesive is dispersed leftward and rightward on the faces of 

the second sheet S2, so that the adhesive coated on the second sheet S2 may have a width dimension wider than the 
width dimension W. If the viscosity is low. the adhesive readily permeates into the inside of the sheet, which causes 
too much enlargement of the width dimension and additionally causes no formation of an adhesive layer on the sheet 
faces required for strong bonding of the sheets. II the viscosity of the adhesive is above 20,000 cps, additionally, the 

25 adhesive cannot uniformly be coated on the sheet faces from the coaters 11 a and 11 b. Therefore, the viscosity of the 
adhesive is preferably 200 cps or more to 20,000 cps or less, more preferably 200 cps or more to 10.000 cps or less. 

By keeping the coaters lis and 11b in contact with the second sheet S2, the adhesive of such a relatively high 
viscosity can uniformly be coated. Therefore, the adhesion strength of the bonding parts "a" in the bonded sheets can 
be increased, while the adhesion strength of each of the bonding parts "a" is constant 

30 in Fig.6. the coaters I la and 1 1 b are in contact with both the faces of the second sheet S2. but these coaters may 

be in contact with the attaching face of the upper first sheet Si and with the attaching face of the lower first sheet S1. 

The coaters are preferable examples for coating an adhesive of a relatively high viscosity uniformly at a constant 
width dimension, however any means, other than such coaters, may be applied, such as gravure coating or flexocoating. 
After the adhesive 2 is coated in band-shaped regions on both the surface and back face of the second sheet S2, 

35 the three sheets are laminated together, and then bonded together under pressure at the pressure bonding process II. 

At the pressure bonding process II, heating roll 4 with flat surface and heating emboss roll 5 with emboss 5a formed 
on the surface are arranged, wherein the three sheets in lamination are held and led through both the heating rolls 4 
and heating emboss roll 5 with the rotation of the rolls toward the Y direction. The pattern of the emboss 5a on the 
surface of the heating emboss roll 5 is almost similar to the pattern of the pressure region 3,having a plurality of 

40 protrusions, as shown in Figs.2(A) and (B). 

While heating the sheets S1 , S1 and the sheet S2 by means of the heating roll 4 and heating emboss roll 5. the 
emboss 5a partially pressurizes the band-shaped regions coated with the adhesive 2 at intervals. As shown in Fig.3 
(B), consequently, the band-shaped regions coated with the adhesive 2 overlapped with the pressure region 3 are 
heated under pressure by means of the emboss 5a, so that bonding parts "a" may be formed while being strongly. On 

*s the other hand, in the region "c\ with no application of the emboss 5a among the band-shaped regions coated with 
the adhesive 2, the sheets are not bonded together or the sheets may slightly be bonded together at a tow adhesion 
strength. 

The adhesive 2 is coated in band-shaped regions on the sheet faces, but an actual bonding part or a primary 
bonding part or a bonding part with the highest bonding strength can be formed by partially pressurizing band-shaped 

so regions at a given pitch. In such manner, the adhesive can be continuously coaled on the sheet faces; the adhesive 
coating process can be simplified; and the adhesive of a relatively high viscosity can uniformly be coated. Furthermore, 
the bonding parts bonding together the sheets strongly with the adhesive can be formed at a given pitch, so that the 
area ratio of the bonding parts to the whole sheet is reduced, whereby the softness of the resulting sheet can be 
retained and additionally, good touch can be given to hands at wiping work. It also contributes to procure the large 

ss surface area to be used for wiping off stain. 

If the width dimension of the pressure regions is larger than the width dimension of the band-shaped regions coated 
with the adhesive as shown in Fig.2(B), furthermore, the band-shaped regions coated with the adhesive can absolutely 
be included in the pressure regions even if the band-shaped regions coated with the adhesive and the pressure regions 
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are not arranged exactly in the appointed positions in the X direction, so that the area of the bonding parts can be 
procured as preset in the pressure regions, whereby the reduction of the adhesion strength of the sheet can be pre- 
vented. 

After the adhesive bonding process II, the sheet is led to folding process III. Folding machine 15 at the folding 
s process III cuts the bonded sheet into a given length, which is then folded into its 1/4 size or 1/8 size. 

The folded sheet is transferred to the fluid chemical impregnation process IV. At the fluid chemical impregnation 
process IV. a fluid chemical is given to each folded sheet from coating spray 16. Thereafter, the folded sheets impreg- 
nated with the fluid chemical are packaged and sealed up. Because the fluid chemical is impregnated into each sheet, 
the fluid chemical can permeate into each folded sheet in a secure manner when the sheet is sealed in a package. 
io The fluid chemical is a cleansing fluid chemical, comprising water, alcohol, a surfactant, a preservative, and a deodorant 
and fragrance in mixture. For water-dispersioasheetB, furthermore, the chemical contains components such as metal 
ion. which can suppress water-dispersion of a binder in the sheets S1 and S2 and also suppress water-dispersion of 
the adhesive 2 coated on the sheet S2 

After impregnation with the cleansing fluid chemical, mtcrofine small wrinkles 'b' formed at the process of crepe- 
15 processing expand in the Y direction, so that the large wrinkles *B" are formed within the interval L namely between 
the adhesive bonding areas "A" extending in the Y direction .due to the expansions in the region (i) and the expansions 
in the region (ii), as shown in Fig.2{A), 

At the production process of the first sheet S1 as shown in Fig.5. the sheet at the process of crepe-processing 
with the doctor blade 13 contains water at 10 % by weight or more to 25 % by weight or less. In this case, when the 
so crepe-processed first sheet S1 is impregnated with a fluid chemical after dried by the second dryer 12b, not all the 
crepe wrinkles on the first sheet S1 elongate but some of the crepe wrinkles remain as residue without restoration. 
More specifically, the ratio of the elongation/the crepe ratio is then 70 to 90 %. 

As shown in Fig.3(C). therefore, small wrinkles "br as the residual crepe wrinkles are formed on the surface of 
the large wrinkles "B" due to crepe restoration. This may be because the crepe wrinkles "b" may partially be hydrogen 
25 bonded after crepe-processed due to the water contained in the sheet at the process of crepe-processing. When the 
wiping sheet 1 is impregnated with a fluid chemical, the first sheet S1 elongates due to the restoration of crepe wrinkles 
■b" but not all the crepe wrinkles elongate but some remain in the form of the small wrinkles "b1". 

The wiping sheet 1 thus formed is packaged, at a wet state impregnated with the cleansing fluid chemical, in a 
plastic container and the Dke. 

30 Additionally, the wiping sheet 1 may be in the form of not only wet sheet but also dry sheet. In this case, the first 

sheets S1 and the second sheet S2 are bonded together with an adhesive at the production process, and, after being 
impregnated with the cleansing fluid chemical or disinfected water or sterilized water or a preservative, to torm large 
wrinkles "B" due to expansions on the first sheet SI . the resulting sheet is dried in the hot air and the like. Even after 
the wiping sheet 1 is dried, the large wrinkles "B* can keep their expansion in such manner, so that the resulting sheet 

35 is bulky. 

As shown in Fig.4. furthermore, one piece of second sheet S2 crepe-processed with a low crepe ratio or never 
crepe-processed may be laminated on one piece of first sheet S1 crepe-processed with a high crepe ratio so as to 
prepare a wiping sheet of a two-ply structure. 

In Fig.2(B), additionally, the bonding parts "a' are aligned at a constant pitch in the row direction, but pitch "p* 
~ *o along the row direction may vary between the bonding parts "a", or the pitch "p" may vary in a cyclic tashion in the row 
direction. In Fig.1 . furthermore, the row of the bonding parts "a* extends in a line toward the Y direction, but the row 
of the bonding parts "a" is not necessarily linear, but the row may extend in a curvature line or a zigzag line. 



45 



ASSESSMENT OF PREFERRED EMBODIMENTS 



There will be now assessed of the preferred embodiments as the first sheet S1 produced at the production process 
shown in Fig.S. 

In Both embodiments and comparative examples, the base paper of the sheet was produced by the paper machine 
in a wet state, blending together 90 % by weight of pulp and 10 % by weight of carboxymethytated pulp as a water- 
s' swelling binder. The basis weight before crepe-processing was 20 g/m 2 ; and the basis weight after crepe-processing 
was 40 g/m 2 . 

The temperature of the surface of the second dryer 12b was preset to 110 "C. The temperature of the surface of 
the first dryer 1 2a was adjusted, so as to generate the difference in water content between embodiments and compar- 
ative examples. The peripheral velocity of the first dryer 12a was 100 nvmin; and the peripheral velocity ol the second 
55 dryer 1 2b was 50 nVmin. The crepe ratio was 50 % 
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Embodiments 

As shown in Table 1 . in Embodiment 1 , the surface temperature of the first dryer 12a was controlled so that the 
water content of the whole sheet was 10 % by weight, after the first drying process by means of first dryer 1 2a. 
s In Embodiment 2, the surface temperature of the first dryer 12a was controlled so that the water content ol the 

whole sheet which was 25 % by weight, after the first drying process by means of first dry er 1 2a. 

The water content of the sheet alter the second drying process by means of second dryer 12b was 3 % by weight, 
in both the Embodiments 1 and 2. 

io Comparative Examples 

in Comparative Example 1 , the surface temperature of the first dryer 1 2a was controlled so that the water content 
of the whole sheet was 5 % by weight, after the first drying process by means of first dryer 12a. 

In Comparative Example 2, the surface temperature of the first dryer 1 2a was controlled so that the water content 
is of the whole sheet was 35 % by weight, after the first drying process by means of first dryer 1 2a. 

In both the Comparative Examples 1 and 2, the water content of the whole sheet after the second drying process 
by means of the second dryer 12b was 3 % by weight. 

Assessment of Sheets . 

20 

The sheets of the Embodiments and Comparative Examples were set afloat in liquid, to measure the ratio of the 
elongation (%) of the sheets due to crepe restoration. Furthermore, the ratio of the elongation/the crepe ratio ( x 100 
%) was calculated. 

So as to measure the ratio of the tensile strength, the samples were produced in the same manner as in the 
25 Embodiments and Comparative Examples, except that the samples were not subjected to the process of crepe-process- 
ing. Then, the tensile strength thereof in the machine direction (MD) was measured, to calculate the ratio of the tensile 
strength (tensile strength of crepe-processed sheets of Embodiments and Comparative Examples / tensile strength of 
not crepe-processed samples) (%). 

The tensile strength was represented by a tensile bad when a test piece of a width dimension of 25 mm was 
30 broken, during elongation at a rate of 100 mnVmin by means of Tensilon in machine direction. 



Table 1 





Embodiment 1 


Embodiment 2 


Comparative Example 1 


Comparative Example 2 


Water content after 
process with first dryer 


10% 


25% 


5% 


35% 


Water content after 
process with second 
dryer 


3% 


3% 


3% 


3% 


Basis weight 


40g/m* 


400/m 2 


400/m 2 


40g/m 2 


Crepe ratio 


50% 


50% 


50% 


50% 


Ratio of elongation 


45% 


40% 


48% 


20% 


Ratio of etongalioV 
Crepe ratio X 100 


90% 


80% 


96% 


40% 


Ratio ol tensile strength 


55% 


65% 


35% 


75% 


Note 






a vast amount of 
powdery paper is 
generated because of 
the low water content 
after the process with 
first dryer. 
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Results of Assessment 
Embodiments 

5 In Embodiments 1 and 2, the ratios of elongation/crepe ratio were 90 % and 80 %, respectively. Therefore, the 

sheets were elongated sufficiently due to crepe restoration when the sheets were impregnated with fluid chemicals 
and additionally, some of the crepe wrinkles were left to appropriately form small wrinkles 'b1 '. 

The ratios of the tensile strength were 55 % and 65% respectively, and the resulting sheets had such greater 
strength that the wiping sheets can be made sufficiently strong. 

10 

Comparative Examples 

In the Comparative Example 1 , the ratio of elongation/Crepe ratio was 96 %; in the Comparative Example 2, the 
ratio was 40 %. 

is in the Comparative Examples 1 and 2, the ratios of the tensile strength were 35 % and 75 %, respectively. In the 

Comparative Example 1. a great amount of powdery paper was generated in the crepe-processed sheet after the 

process of the first dryer 12a. 

In the Comparative Example 1 . since the water content of the sheet dried with the first dryer 1 2a was too low; the 

hydrogen bonding may be deteriorated, so thai when doctor blade 13 was applied to the sheet for crepe-processing, 
20 the strength of the resulting sheet was prominently reduced. In the Comparative Example 2, on the other hand, the 

water content was too high at the time of crepe-processing, so that the hydrogen bonding after crepe-processing was 

enhanced to reduce the ratio of the elongation due to the crepe restoration. 

Production of Sheets 

25 

Each of Embodiments and Comparative Examples was used as first sheet SI ; second sheet S2 was produced in 
the same blend ratio as in the Embodiments and Comparative Examples but without crepe-processing; water-soluble 
carboxymethyl cellulose (CMC) was used as adhesive 2. At the production process shown in Fig.6, the wiping sheets 
comprising two first sheets S1 and one second sheet S2, as shown in Fig.1 , were produced and were then impregnated 
30 with a fluid chemical: 

In the case using Embodiments 1 and 2, large wrinkles "B" were formed between the bonding parts "a" since the 
crepe wrinkles were restored; additionally, small wrinkles *b1 ' as the residual crepe wrinkles were also formed on the 
large wrinkles "B". The resulting wiping sheets were bulky because of the presence of the large wrinkles 'B' due to 
crepe restoration. 

35 In the case using Comparative Examples 1 , the water content of the resulting sheet was low at the time when the 

sheet passed through the process by means of the first dryer 12a and because crepe-processing was carried out on 
such sheet with a low water content, the ratio of the elongation of the first sheet S1 was high when impregnated with 
a fluid chemical. Therefore, large wrinkles "B" could be formed due to the crepe restoration between the bonding parts 
■a', but the crepe wrinkles were absolutely restored to their, limit. Therefore, small wrinkles "b1" were never formed in 

40 a secure manner. Furthermore, the strength of the first sheet S1 was extremely low. 

In the case using Comparative Examples 2. because the ratio of the elongation of the first sheet S1 due to crepe 
restoration impregnated with the liquid chemical was so tow that the first sheet S1 did not elongate sufficiently between 
the bonding parts 'a'. Therefore, since large wrinkles "B" could not be formed prominently, no bulky wiping sheet could 
be produced. 

45 • The results of Table 1 indicate that the ratio of the etongattori/the crepe ratio is preferably 70 % or more to 90 % 
or less so as to prepare a bulky wiping sheet, form large wrinkles '8" with sufficient expansion between the bonding 
parts "a* and additionally form small wrinkles "bl ' on the expansions. Also so as to secure the sheet strength required 
for wiping work, the ratio of the tensile strength is preferably 40 % or more to 70 % or less. 
Furthermore, the crepe ratio is preferably 25 % or more to 70 % or less. 
so As has been described above, in accordance with the present invention, the large wrinkles "B" and small wrinkles 

"bl* can be produced on the surface of the wiping sheet, whereby the wiping effect of stain can be enhanced. 

By the method for producing a wiping sheet in accordance with the present invention, said wiping sheet having 
the large wrinkles "B" and small wrinkles "b1 ' can be produced. 

Also, an adhesive can be coated in band-shaped regions to form bonding parts. Therefore, the adhesive coating 
ss process is simple. Additionally, the adhesive can be coated uniformly. 

Because the bonding parts bonding sheets together are formed at a given pitch, the softness of the sheet can be 
procured totally and any pattern of the bonding parts may be readily formed to form the large wrinkles "B" having 
protrusions and recesses as shown in Figs.1 and 2(A). 



t 



11 



EP 0 864 418 A2 



Claims 

t. A wiping sheet comprising at least one crepe-processed first sheet containing an absorbent fiber and a second 
sheet crepe-processed at a crepe ratio lower than that of the first sheet or never crepe-processed, the two sheets 
s being partially bonded together at a plurality of bonding parts, 

wherein large wrinkles due to the generation of expansions between the bonding parts and small wrinkles as 
residual crepe wrinkles are formed on the first sheet, and 

wherein the generation of expansions is due to the crepe restoration at an appropriate level of water content 

10 

2. A wiping sheet according to claim 1 , 

wherein said bonding parts are arranged at a given pitch in a row. and said rows extend in parallel at intervals, 
wherein said large wrinkles are formed between said rows corresponding to said pitch ot the bonding parts. 

is 

3. A wiping sheet according to claim 1 . 

wherein the ratio of the elongation due to crepe restoration to the crepe ratio in the first sheet is 70 % or more 
to 90 % or less. 

so 

A. A wiping sheet according to claim 1 . 

wherein the ratio of the tensile strength of the first sheet elongated due to crepe restoration to the tensile 
strength of a sheet composed of the same material as that ol the first sheet but not crepe-processed is 40 % 
25 or more. 

5. A wiping sheet according to claim 2. 

wherein an adhesive is coated in band-shaped regions which extend in parallel on the sheet surface to be 
so attached to the other and 

the whole attached sheets are partially pressurized along said band-shaped regions at a given pitch so as to 
bond the attached sheets together within the pressurized regions to form said bonding parts. 

. 6. A wiping sheet according to claim 5. 

3S 

wherein the width dimension of the pressurized region is larger than the width dimension of the band-shaped 
region coated with the adhesive. 

7. A wiping sheet according to claim 5, 

40 

wherein the wiping sheet is a water-dispersion sheet containing a water-soluble or water-ewelling binder, and 
the adhesive is a water-soluble adhesive. 

8. A wiping sheet according to claim 7. 

45 

wherein both the binder and the water-soluble adhesive are composed of the same type of materials, and a 
fluid chemical suppressing the dissolution of both the binder and the water-soluble adhesive is impregnated 
into the wiping sheet 

so 9. A method for producing a wiping sheet comprising; 

a first drying process of drying a sheet by means of a first heating roll to such an extent that water might remain 
in the sheet the sheet containing an absorbent fiber produced by paper machine; 

a process of crepe-processing the sheet containing water by applying a blade to the first heating roll, while 
ss transferring the sheet at a lead-out rate by means of the first heating roll taster than the lead-in rate by means 

of a second heating roll,; 

a second drying process of further drying the sheet by means of the second heating roll after being crepe- 
processed; 



12 



EP 0 864 416 A2 

a bonding process of partially bonding at least one first sheet produced at the aforementioned process to a 
second sheet with a crepe ratio lower than that of the first sheet or without any crepe, at a plurality of bonding 
parts; and 

a process of generating large wrinkles on the first sheet between said bonding parts, due to crepe restoration 
s by impregnating with a liquid, whereby small wrinkles as residual crepe wrinkles are left on the first sheet 

10. A method for producing a wiping sheet according to claim 9, 

wherein the drying condition at the first drying process is arranged so that the water content of the absorbent 
to fiber in the sheet is 10 % by weight or more to 25 % by weight or less at the process of the crepe-processing. 

11 . A method for producing a. wiping sheet according to claim 9. 

wherein a bonding process of partially bonding at least one first sheet to the second sheet comprises; 
is a process of coating an adhesive on the sheet face to form band -shaped regions which extend in parallel with 

the lead-out direction of the sheet; and 

a pressurizing process of overlaying another sheet onto the sheet face coated with the adhesive and partially 
pressurizing the sheets along said band-shaped regions at a given pitch so as to bond the sheets together 
within the pressurized regions to form said bonding parts. 

20 

12. A method for producing a wiping sheet according to claim 11, 

wherein a coater with a discharge slit is used at the process of coaling the adhesive and an adhesive with a 
viscosity of 200 cps or more to 20,000 cps or less is ted from the discharge slit onto the sheet face, while the 
25 discharge slit is in contact with the sheet face. 

13. A method tor producing a wiping sheet according to claim 11 , 

wherein an emboss rod with an emboss of a larger width dimension than that of the band-shaped region coated 
30 with the adhesive ts used at the pressurizing process so as to partiaily pressurize the band-shaped regions 

coated with the adhesive at a given pitch. 

14. A method for producing a wiping sheet according to claim 11 , 

> 

35 wherein a process of folding the bonded sheets is interposed after the pressurizing process, and a fluid chem- 

ical is impregnated into the folded sheets one by one at the process of generating large wrinkles. 
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